The surface microstructure of tricalcium silicate (C3S) was observed by transmission electron microscopy (TEM). The tricalcium silicate specimen was dispersed in ethanol or isopropanol. It was then placed on a copper mesh with a collodion film that had an amorphous layer on the surface of each grain. The amorphous layer was caused by the hydration reaction of C3S with water in the dispersants. The irradiation by an elec tron beam caused the layer to change into CaO crystallites with a concurrent formation of silica-rich domains.
Introduction
Inset is a SAD pattern of C3S, whose lattice image is in the bottom-left corner. The C/S ratios evaluated from EDS data are shown in Fig.  1 was converted different from those shown in Fig. 3 . All of the grains had amorphous layers although the thickness varied between grains. The difference in water content between the dis persants did not always reflect the thickness of the layers. Such differences, therefore, may be caused by the difference in grain surface properties and/or soaking times in the dis persants, which were not strictly controlled in this experi ment. Figure 7 shows an image of a grain of the specimen that was handled and mounted on the TEM holder under a nitro gen atmosphere. The structural orientation of C3S was traced from the inside to the edge of the grain and was dis torted in the region immediately beneath the edge.
However, the amorphous layer did not exist. Fringes with 0.29-nm repeat marked in the figure corresponded to the (200) spacing of the C3S basic cell and were parallel to those observed in the inner part. This finding suggests that regions with 0.29-nm fringes were the C3S crystal. The 0.30-nm fringes that had a spacing slightly larger than that of C3S, were not parallel to those found in the inner part. The region of the 0.30-nm fringes may be a crystallite of CaO formed directly from C3S by the electron-beam irradia tion.
From the results, it was deduced that the amorphous lay ers were formed by the reaction between C3S and the water in the dispersants. The water in the dispersants, approxi mately 5 and 0.5 mass% in ethanol and isopropanol, respec tively, was probably responsible for the reaction. The amor phous material of the layer had a homogenous composition, as was described by Groves et al.) This layer was easily converted into CaO crystallites by irradiation of an electron beam.
Conclusions
The surfaces of C3S grains were observed by HRTEM and the following results were obtained. The grains dis persed in ethanol or isopropanol were surrounded by amor phous layers, while the grains prepared under a nitrogen at mosphere had amorphous-free surfaces. The water in the dispersants was responsible for the formation of the amor phous layers. CaO crystallites were formed in the amor phous layers by the irradiation of the electron beam. A wider distribution in the chemical composition of the amor phous layers was obtained which suggests that the amor phous material was converted into CaO crystallites, and that the amorphous material is CaO-deficient. 
